The rotational spectra of both 35 C1 and 37 C1 l,l-difluoro-2-chloroethylene isotopomers have been measured in the frequency range 12-225 GHz. A first order quadrupole coupling analysis has been performed for both isotopic species. The calculated quadrupole coupling constants for the 37 C1 species not previously reported are x = -49.2 (2), = 14.2 (1), and x cc = 28.7 (1). Accurate rotational constants, quartic and some sextic centrifugal distortion constants have also been determined for both isotopomers from the fit to the observed central frequencies.
Introduction
The microwave spectrum of l,l-difluoro-2-chloroethylene was first studied by Jenkins and Sugden [1] in the frequency range below 26.5 GHz. For the 35 C1
species they report the rotational and quadrupole coupling constants determined from the analysis of several R and Q-branch transitions. However for the 37 C1 isotopomer they could not resolve the quadrupole coupling structure and gave a set of rotational constants determined from a series of Q-branch lines and only one R-branch transition. A further investigation of the F 2 C = CH 35 C1 spectrum in the centimeter wave range was performed by Stone and Flygare [2] to determine the off-diagonal element x a b °f th e nuclear quadrupole coupling tensor from the analysis of second order effects.
In the present work the centimeter and millimeterwave spectra of both F 2 C = CH 35 C1 and F 2 C = CH 37 C1 have been investigated to determine accurate rotational and centrifugal distortion constants as well as the quadrupole coupling constants for the 37 C1
isotopomer.
Experimental Details
The sample of l,l-difluoro-2-chloroethylene was obtained from Fluorochem Ltd. and was used without isotopomers were observed in natural abundance at 260 K and room temperature. Lines in the frequency range 12-54 GHz were measured using centimeter and millimeter Stark modulation spectrometers described elsewhere [3, 4] . The source used for the 37.2 -54 GHz region was a 12.4-18 GHz BWO followed by a Spacek Labs. Q-3 K Frequency tripler. Measurements in the 80-255 GHz were performed using a source modulated computed controlled millimeterwave spectrometer [5] . The estimated accuracy of frequency measurements is better than 30 kHz.
Analysis of the Spectrum
l,l-difluoro-2-chloroethylene is a prolate asymmetric rotor (x« -0.9) with the dipole moment mainly oriented along b inertial axis [1] . The low-J b R and b Q rotational transitions of F 2 C = CH 35 C1 were easily assigned and measured from a prediction of the spectrum using the rotational and 35 C1 quadrupole coupling constants previously reported [1, 2] , After these initial measurements the assignment of the spectrum for higher values of J was continued for the R, Q and P-branch on the basis of the Stark patterns and the predicted quadrupole coupling structure. Centrifugal distortion constants were allowed to vary in the intermediate fits as J was increased. A total of 178 transitions up to J = 60 with their corresponding quadrupole coupling components have been measured.
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When the whole set of the measured mean frequencies up to J = 60 were included in the fit the standard deviation of the fit was increased. To obtain fits of the same quality as those shown in Tables 6 and 7 some sextic constants where allowed to vary. The final results for both isotopomers are shown in Tables 8 for  the A reduction, and 9 for the S reduction. Tables 4  and 5 show the differences between the observed and calculated reported mean frequencies as well as the quartic and sextic contributions calculated from the constants given in Table 8 . The transitions reported are those with the higher contributions of sextic terms. It can be observed that these contributions are very low, and this provides an explanation of why only some sextic centrifugal distortion constants can be determined.
